, Gupta (1948) , Voy (1949) , Katiyar (1956) , Kugler et al. (1956) , Dirsh (1957) , Gupta and Smith (1969) , Kevan et al. (1969) , Wagan (1980) , Ahmed and Gillott (1982) , Kharibam et al. (1982) and Pal and Ghosh (1982) . (SD) and bursa copulatrix (BR). 2, whole mount of spermatheca of L. bimaculatus; spermatheca (SP), spermathecal duct (SD) and bursa copulatrix (BR). 3, whole mount of spermatheca of G. africana; spermatheca (SP), spermathecal duct (SD) and bursa copulatrix (BR). 4, whole mount of spermatheca of A. exaltata; spermatheca (SP), spermathecal duct (SD). 5, whole mount of spermatheca of G. transversus; spermatheca (SP), spermathecal duct (SD) and ovipositor (OP). 6, whole mount of spermatheca of H. banian; spermatheca (SP) and spermathecal duct (SD). 7, whole mount of spermatheca of T. monticollis; spermatheca (SP), spermathecal duct (SD) and bursa cop ulatrix (BR). The epithelium of spermathecal duct (Fig. 9) resembles that of spermatheca. However, intima and muscle layer is comparatively more thicker in spermathecal duct.
Spermatheca of O rthopteran Insects 349 sists of a single layer of cuboidal cells with oval nuclei (N) . It is surrounded by a very thin muscle coat and is internally lined by a thin chitinous intima (IN

2) Pouch like spermatheca
In G. africana the spermatheca is an ovoid pouch, broader at middle region and bends sideways making an angle with spermathecal duct (Fig. 3) . The duct extends posterior wards and opens into the bursa copulatrix.
The single layered columnar epithelium (Fig. 10 ) of the spermatheca bears oval nuclei and is supported by a basement membrane (BM). It is lined internally by a thin intima and ex ternally by muscle layer (MC).
The spermathecal duct (Fig. 11 ) has double layered epithelium; outer layer consisting of large cells, broader at the base and tapering towards apex, having oval nuclei (N1) and the inner layer consists of tall columnar cells with elliptical nuclei (N2). It is internally lined by a thin chitinous intima. The epithelium is supported by a basement membrane and is surrounded by a thin muscle layer.
3) Spermatheca with apical appendage
In A. exaltata and G. transversus (Figs. 4, 5 ) the spermatheca is with apical appendage. It opens in between the bases of the valves of the ovipositor (OP) by a highly convoluted sper mathecal duct.
4) Sperm storing tubules
In H. banian and T. monticollis (Figs. 6, 7 ) the spermatheca is in the form of sperm storing tubules, the number of tubules being two and seven respectively. In A. exaltata and H. banian (Fig. 12 ) the epithelium is double layered: the outer layer of cells with elliptical nuclei and inner layer with oval nuclei. The epithelium is supported by a basement membrane and bears inner layer of chitinous intima and outer layer of thin muscles. The epithelium of spermathecal duct resembles with the spermatheca.
In G. transversus and T. monticollis the spermathecal epithelium (Fig. 13 ) is double layered: the outer one having tall columnar cells with large spherical nuclei and inner one with oval nuclei. The epithelium is supported by a basement membrane and bear thin chitinous intima internally and thin layer of muscles externally.
The single layered epithelium of spermathecal duct (Fig. 14) consists of columnar cells with oval nuclei. It is lined internally by thick intima and externally by thin muscle layer. The epithelium is supported by a basement membrane.
Discussion
In higher insect orders like Coleoptera and Hymenoptera the spermathecae are associated with spermathecal gland. In present studies, the spermathecal gland was not observed.
From histological point of view the spermathecal epithelium can be categorized into two: 1. Single layered epithelium made up of chitogenous cells. 2. Double layered epithelium consisting of outer layer of secretory cells and inner of chitogenous cells. Double layered epithelium is reported by Gupta and Smith (1969) in Periplaneta americana , Ahmed and Gillott (1982) in Melanoplus sanguinipes and Pal and Ghosh (1982) in Gesonula punctifrons.
First category can be further divided into two: a) An epithelium is single layered and consists of chitogenous cells (G. domesticus and L . bimaculatus). In this case, how the sperms in the spermatheca are kept viable is unknown. b) Spermathecal epithelium is single layered but surprisingly, the duct is double layered. In this case the secretory function seems to be taken over by spermathecal duct (G. africana). Second category can be further divided into two: c) The spermatheca as well as spermathecal duct is double layered (A. exaltata and H. banian). Ahmed and Gillott (1982) observed similar condition in Melanoplus sanguinipes. d) The spermathecal epithelium is double layered, but the epithelium of spermathecal duct is single layered (T. monticollis and G. transversus).
On the basis of morphological observations Kevan et al., (1969) generalised that paired spermatheca or spermatheca with apical appendage is more primitive to Orthoptera as well as in related orders, but Dirsh (1957) has categorized the spermathecae of Acridoidea into five types and concluded that the simple pear shaped spermatheca is primitive and from this all other types have been evolved. Present morphological and histological observations reveal that the spermathecae which are in the form of single sac have single layered epithelium while, those in the form of sperm storing tubules or with apical appendage have double layered epithelium.
It is obvious that a spermatheca having a double layered epithelium (Acrididae) is more evolved than the spermatheca having a single layered epithelium (Gryllidae).
Summary
Morphology and histology of spermatheca of seven orthopteran insects is compared. None of the spermathecae are associated with spermathecal accessory gland. Observations reveal that the spermatheca, which is in the form of a sac, has single layered epithelium while spermatheca with apical appendage, or in the form of sperm storing tubules, has double-layered epithelium. The double-layered epithelium is probably more evolved where the outer layer is secretory and the inner is chitogenous in nature.
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